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Abstract of JP2003085969 

PROBLEM TO BE SOLVED: To provide a high- 
density and large-capacity dielectric information 
device which constitutes SNDM capable of using 
a plurality of small-sized probes and records and 
reproduces information in fine areas of a 
dielectric by using the SNDM. SOLUTION: This 
device is provided with a plurality of 1st 
electrodes 14 which record information in fine 
areas of the dielectric 12 and a 2nd electrode 13 
which is provided to be opposite to the 1st 
electrodes 14 across the dielectric and grounded 
and an AC signal is applied to the 1st electrodes 
14 to read the information recorded in the fine 
areas of the dielectric thin film 1 2, The dielectric 
constant of the fine areas is determined by the 
polarization direction of the fine areas and the 
direction of an applied electric field and a 
resonance circuit including a capacitor Cs based 
upon the dielectric constant and an externally 
provided inductor L as elements causes an 
oscillator 20 to oscillate. The signal of the 
oscillator 20 is demodulated by an FM 
demodulator 21 and synchronously detected by a 
signal detector 22. To record information, a 
recording signal is applied to the 1st electrodes 
14 and the polarization direction is so determined 
as to correspond to the recording signal. 
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mn.\i^m'hm.\,zm^tim-m%w'^mmx'h 
mmwMffiW, 2 comizmmti>m2 commt . 

mim^^mmzx ^^^^ntcmt . m&i. 

mtimmtmizji oa^^n^cfi^SrMies i <om 
mizm\stim^ma^m . 

m,»<r>m 1 comm tm2 crimmm^zmju-^ti^mm 

St, 

mmm^mzi.'o^mLfz. mmmzmLx^ 

mmmmzii m%m^fii-zm^tmm^m.^t^z 

izb mwik-tmmmmm, 

umms] M\^t6micr)mtf^2<7)mti:^i-?> 

mmmA^mmizim^tifzmi^^t?>m€i¥W 

mmmnf^m i (ostcsMts x o izm^rt^titz , fjj 
mmmmi^m-im i <^mmb . 
mimmmm 2 mizmm-tm 2 <omm t , 

m 1 c^mmizmntimmMt . 
mn.mm 1 (^mmbm2<r>vMmm^^tLh^M. 
t . i'hwt^itTt^ yir9 9 ^isLx-m.'^fih^m^ 

St, 



\mimA\ n^-fh%\(mt%2<m>L^-^-th 
m%w.<r)m^wmz>m^%m i , n^tmmmm 
mmx-h-^x. 

(i) leJI^Sti, 

Biie^«t«om 2 offi ttifi?-ri. m 2 com® t , 

IBIi-r'<^ft^$:^1-|.ieilfi-^^¥St , 

«*st, 

St, 

$ixj^cia»sc^fap-ri.fgMW5t , 

HiJiSflP* Stc J; 0 ^x^ofi^ t B?iS3<BfL(t^ t n 
J; 0 . iS» L/cfi-f ^B^-«.ft#S4W5t 

s*§itR-ri.m#s5r*<i-ri. ; twmt -ri.p««t 

I m^m 5 ] mw:x^m^mtmm^mi,znLXT& 
mtimm^mmt izti^mtti mm 2 a> 

mm^ 1 mm.^M^^mmim<ii-nt^zi.h 

idi-^Mzimmmm^m.. 

ft^tts vi t ^mt ti>«^ 2 *^A> 6<ov ^■m*'- 

f^t> i(n\^^fit-^-mzim.<m%w-'mm-. 

^B&#SS:iStts t ^mt-ri.ilAR3S 1 *»A>8<ov^ 

m h T-r^mmm^^mwx'h o x , 
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mm 1 2 ] ttsmmmmmi. mmm^h 

^j:lZt mWlt 1 1 lzfSM<Or—rmi^ 

mm 1 3 ] T^xi'iikffimmmmmzmt: 

^Jaa^St SrRfirr^^i: S:!^i:-ri.T -f 
[000 1] 

m.<nmm(,zmh. 

[0002] 

i,zm^mm^'^mmmii'&.<n^\^ti'^. ^m{c#«l 
fz^^mmz^h mm^^zmf^fii. z.tts:<<nt^ 
mt Lx^m.^mfmmmm. ( sndm : sc 

anning Nonlinear Dielectr 

ic M i c r o s c opy ) $:^|&LT$7t. 

[ 0 0 0 3 ] s N D m\mn(r>^mMm'mm^Wim 
^m<r)^^mm:m)jm:ik\i!cthmkx^h 
■yx. mtx'nmmmmvzmmmra- 

Lcitj^^im^^fz'mcom'^m.mru-ybm 
<!R!m^:mx\<^?>. ^<^mmi>i-y jt-i'ij^^^y 
•f-y^-f'^-fiztx-mLxn'o. mm-nmm. 



[0004] ;<0idtCSNDM{ii^mc7)^fiB:Ji-?B$: 

mi^xwA^^j:m&ximmmw^mx'»)*) . mu, n 
'&m,^^m\-thzt\zi. ^'jtmiwmhztif'X: 
%'>xz(r>sHY>mms>^m^mmm.^ 

Wkf hfz>i><nmfj:Wk>Lti:h \.<nX'hh , 

[ 0 0 0 5 ] $-c. imm^wm.mmM^-km:fh 
fzMz. $ h iz>mx'tmn^w.t txm^hztiz 

mttzSN DMti^m^^tLX^-^l o ::tO S N D MX'iil^ 

mmiimi^ttcommizm&^tifzcr)mi<nmMt. i? 
mmt^m^hmmizi^m (^^MiWhrn'^ -yriir 
ixm) t^xoizmmhtzrv3-:irmm'h^ 

^m^^ma ixmi^zmz tix v ^fzm'mmm 
mcr)iEn^mtiiix\^f::, z<ot^mi^2<ofmii 

i/yynzmmixfzmmt^j:^X\^h. 

[0006] 

[WMm^iJ^dt-tmm] sNDMcj;i.tf#co 
^mmn^t:mtiiz\i^ mmr^-yim^^x 
nmz'ffi zbmmx'hi, 
^x'liru-rm^zjBtfzwmcomt^t^mx'h 
^ffMmiimm:^^j:i><DX'hr,tz. z<mm 

X^^fz. 

[0007] iM-?T*l6BfltiMeRI£'±ttc^^=Sr$ix/i 
SSNDM$:1iB£L. ZCOSNDM^m^^Xtmi^cOWi 

ymmizmamth^s^m. tmuz^m^rw^ 

[0008] 

mmmmtifziibco^m :^^mcomicr>tmm 
mim.ii±timmmm-thfzihi,z^ n\^timi(r>m 
bm2mb^^tmmii^<Dm-^mmizmmimt 
imt^mmsvh-yx. mmm>mimiz^ 
mtixdmifhtifz. m&m(r>^t&i^tim 
icom^b, mmmi^(^m2<^mizmmtim2(r)m 
St. mt<^m^i^^-ti>mm^&mfstb. 
mmm^m^mzj: *)^^tifzm^^:m?mi 
commmmtm^mm^f^b ^Mmi . 
[0009] :^wMcom 1 (ommmmmw.cr>mmx' 
ji, mmwm'bmmizmi?:^^&x-m^':htsz t 

^}Ltsmi,±¥mi,zm&$ti. ^i^mcom i covm^^ 
mizmit. ttz^mmmizfihti^, i^moffi 
coffiicfi^® (c^ 2 (ommmm L-cis^t ^) tir v . 

[0010] miem 1 ««® J. «a|i.(f y/;^Ty^ 

mmmm^. ^<omm^<omx'hi, mm 
^'iimy s.^'a ym~r-(ommzm^mm uzh 
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M(Atomic Force Mircoscop 

[00 11] mim2 comma. mnm^(^'f-mmi 
[0012] tt:. immi^b^^mmmmamm^t 

[0013] vmmmi. mtmy^yp-mnifim 

[0014] (a) PbTl 03-PbZr03«i|?fft: 

[00 15] (b) PbTi OaT'^^itS^^yi! 

[00 16] (c) PhZrOzX'm^flh'JlVaym. 
18. 

[00 17] (d) BaTi 03t:'«;^ai.^:?yK>'N' 

[00 18] ke) LiNhO^X-miXh-^-m.^) 

[00 19] (f )rpMPb) , yy^Xl^a.) . =J 

)vo~^j>, ( z r ) , (T i ) ^nmmx'hi 

PLZT^i^. 

[0020] ( g ) \f:X'7X ( B i ) . -^h 'J -^A ( N 
a ) . 18 ( P b ) , A'lJ -^A ( B a ) }k<nmMWX'hh 

B N p Bmw£ii<^mmimm. 
[002 1] B!newi^4^i, ^^y^-y^x, sm^x\m 
wm^^ixfzi,<n(7)\^-nimmm-^^x'hh . t 

fz, <-tf';7"/-fbt'a"JT>' (PVDF) , 7 7 -ft b'::: 'J 

tmy •yit:r.^uy(7)i^m-^^, 'yry^'-vfytm 

[0022] mm^^^m. m i omstcenjD? 
ixxtmmmm'-mm^mimi:^^^'^. im 

^/^l-ft••^>oTt>J;v^, =^p<m. m.m^. ^yt- 

[0023] m^m\^mi. ^<r>i. o \>z^^tifzti 
mcomt:. mknsx\i'^ivxtLximm>^\ 

[0024] immm2<nm.mmmMmmm 

^mm-fhfzmz. nHthw.i<nmt^2(mt^-^ 
^mnmwhm.i.z'^mtmfhm.w'mmw. 
x'h^x. mm-m(r>'m i wMt^isi-f s a 3 tciftft 

mm<r>w.2<m<.zm.'th^2<r>m^t. is^-r^^ 



m^^^atcj: o4«$*t^«;fi-f i: . mu-mm^^ 

fc, mtm^ns:^mzi.^mM:^fifzmnmtim 
cr>%m[zmwthm^mxi^n.b . mn,W(r>w. i <r)%m 

i^mLtz. mmmzm-Lx^m^tifzWi'm^ 

[0025] *^BBOlg2«OiMf*ttf8^ScO®«{cJ; 
ix{f, *10^«:fl|?g|ISK, imLx\^<'m^^ 

mzM±Lx. mmmim&tm±^mmttzi^ 

[0026] M^m.<nm,\t. ^1 <omffitm2w« 

fEU^WMt. >9\m^iihAyf9^tx:m.^fih 
mmmzwk^titzm^^b. w»io^fc*jiEU-c 

mmmt-t^(m^m\imm,^^m-'m,zi. 

[0027] -mim^^mi. m.mmn'&s^. 
uiix tf 5 K h z m<nmmoym^-^%^ l , ii^ 
'm.^mrMmmm^^z'm.^fih. ^<r)^^^ii 

[0028] ^(TymmA. tmnuzm-hwntL 
'&uz%\<m%m^m.m-xhh. ttz. mi 
commii±^ Lfzm i mmmmmxm t > ^>ixs t 

[0029] mmm3(omi¥mmmi±Mm& 

^m^ti-fzi^i^z. n}fl]thmi(nmbm2cr)mt^^ 
tmmf^<^m'i^mmizim^tifzm^:W^t i. tm 
mmmmx'h'ox. mmmmmmiff)miz^m-?> 
i d izm^titz. mmm<r)^m^^tim i «o« 
St , mmnmi^(r)^2(omizimtim2 commb . 

mb. muiscm^^^m^zx'o^^^ixfzmii 

<D^i(7)mmbm2cov&mm&zti^^ib, mi 
if^titz^ yir^f^^A^x-mmixh^m^nb . m 
tmm^mzi.^%mLtz. mmmzmLx^m^ 
ixtzmmmmthmm-m. mmm^mzx'o 
m^fitzm^bmmmm^b ntm^ixx^-^h 
ft-t^ ^ft-f si^at ^m-fh , 
[0030] :^^mcom3mmii^mm.w.(r>mmizx 
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^m^^mmz z <o^8iEfi# srss i <o 

w&izma br)-?m 1 cr)mmx-mmi^(r)0imt,ztmt 
I. , cr,iim Ltimi <omm bm2 comwsicoM^mi 

WiX'mcth%m^imt. z<D^m(n>^i(r>mi<z^ 
tx^m^ixtzm.mit%.mL. s/^t-ecoispft-^ 
ii'hmi^^mtnm^^xtmtx^^hmiiim^- 
ffit". 35ffifi^{i 5 K h z gsT'j) 0 . mm^M 1 G 

vl t tc J: 0 SifMa<^$8S4*«^«g t ^ I. . 
[ 0 0 3 n -eofficofflfig, IBIM*(cM-tl.l8HJ«i± 

[0032] :i?:mmA<r>mmmmmimw& 

mmx'hnx. (\)%m^mi. mmnm^ 
im^zm.-fh^o<.zmhfifz. n^mco^m' 
^^tm 1 commt , mmmi¥<^^2(omizmm-t 

m^±mmt , mmmm^^mmzx o±fiit$ 
ix/cft^t. mM-mim^mmzx'o^^ixtcm 

sg^^i^cfi^^ frism 1 (ommizmotim^mn^ 

S t Srftli L , ( i i ) S^^S<i> 1 (r>mm 

bm2(r>^MSnzm^^tiif§mb. ma^ixtz^y 

y^9^:^A.xiM&^iirzmmb, mi%m^mz 
xmmuz. mimmizmtx^m^tifzmm 
wMtmm^mt. mmmm^zx mm^htzm 
^tmsi^m^bizx 'osinuM^m.-thm^ 
w±m b^M^L. ^i^^z. mmmmmn^^ 

[0033] ^mco^4mmmmmm(r>mmizx 
tm. immw.bn±mmi:mzmtfzm^x'h -> x . 
\yffi(nm.b Lxm'^^^^h-h^^mshmi.m. 
^mth. %^mm.bm^^m<r>^'i<r)m.b^nm'f^ 

fji^i b s±gso3cfiSft^^*a t %m^mb am 

icj; 0 , m 1 <rMmzmicth'mM(r>^m.mb . ti 
mb-mm^mm.tz^wym^mmx.h. 
miMWh-h(n>^^xM'm<r>'mbmm(r>m^'Q\ 
mx.h^'mt2^(r>x-hti^h\-:>^'m<-fhmkW} 



u-ms. hh^'^ii^mtmf-xmf&^ixtzmmiy- 

[0034] -eofliiioii^, i2«i^fttM-ri.t!iif(±± 
<r)nMii±^ Item 1 (r>mmmmmw.x'm\'^f>tit t 

[0035] *^BBcolS«f*ttlg^acO-»«t1i, wi 

ti^mmmimmiznixmrnt^mmm 

[0036] ;<7)®«{cJ:ti(f , H 1 iOlSlcEnjirtl. 

mm^mimmzis^^xii. ^m^ififtm^z 

x:n^rihb mm».wizm^^t hzb^zts:h, 

[0037] ;co3eefiffl-§-«i;:M-Si««tc»9r$g<?)J^«(7) 

n^ixx^-^hm^ii^^s/iiitx'mm^mLhii 

ol<zLi.obthi,nX'hh. Lti^L^j:ifihZ(r)^^«M 
^i:I^W&m^mzX■n ^ixhb^W.^b'^W- LX%m<n 

^hasHt^:*), ttz. m^ti.o\.zm<r>mm:m 
wm. ^fi^'fnzm^j:mm<o-mm^mmh 

^^jih'^m^^zhzbmstix^^h, 
[0038] mttzim^mnmhzb 
^m.(r>\r>x'hh. m\<nnmmm.wz^X'h'> 

fiii*>, m.m.%t£mmim'£Mb Lx\^tzm.^^ 
^\-^x'mti<nx\ ie». %m^^m.i>mx' 

^mm^mmbtch, 

[0039] *^B«Oi^f*tt#^BcOfl!lO.««t'«i. 

[0040] z<r)mm\<zxmi. \mw(^m'Hm^zi5 
^'fhmmzm-^x^x^itthmi^mm.wim^^. jg 

b^m^r^m^ix. iix^fi(r>^^m\<zn^Uzimti: 

'^nm^ti^mbtih, 

[004 1 ] *%BflcolMfttf $gSBc7)fft«®«t-Ji, 

[0042] z<r)mm^zxm. mmmmmmzx 

fV^^. 1^5, mi<rmM(r>Wm,zWi.%^tlX^^X±y^L 

tzzbbmm(rym\i^z-f^x'hm. ^mmi 
[0043] i^%^(r)m9.mmmwr>m<r>mm:\i. 
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[0044] zcommizxtiii. mmm i ^omsrig 

[00453 ^%v^(nm%mmM.<^^<r)mm<.i. 
M^n^ixfzmi^ 1 mmm^ , ^fi 

[00461 z(r>mm^zi,fi\f. mm.^ihfi'^ i ^on 

m±^tihm^timtizb^j:<mi^tLx^^mm 

mmhzbii^sj^x'h^. 

[0047] :^m(om,i^mmw<Dmmmx'ii. 

Itjifil^llfttis 3S^l^f*J (ferroelectric substance) 
[0048] Z<omkl,zXtHi. m'^<r>mmW (dielec 

trie substance) bimix~m^mz. ^mmt^c^ 
4--mmizminm&x'9^ o^tjz t t^-^mt tch . 
[0049] ifmmT-rm:Wmm^mm.\i.m 
mMi:mmhtimz. T-ri^<rm^mmkmz'^ 
mnmi^^-fh'r-ni^mmiM^^mm.x'h-o 
X, mtm%wmmwmm.mzmi^^hMx^f9t. 
t, mtim%mimmz^^L, >mnmLm^^ 

[0 0 50] zcnmmziiwi. f— 7mm$n/i 
imi^%mm.wm^^xnmjs.x'±m<r>%mm^m. 

[0051] ^%m<r)T-rmmimmw.<r)-m 

[0052] Z<r)fmiizlix\i. jl^<o^i*:*»'o=3rl. 

mm^bmLx-mm^z. mmm-^htehmi 
mm'^m.^zminm^x-mr^tsz t mmb 

[0053] mmiT<^9m:mimmmM±. 

ummmmhfz^^z. t < x^mmmmmn^w 
\.z»mnmL^^-fhr ^ x-?immmM^^^x 
h'>x. imm.mmmwim^^^hm^^wi.b. 
mimnmrnnw^z-i^^ l , tfff8^K«i Lm^'&^ 
scc^mffit. mim.<r)mLbmmmmimkVi^^^ 
^T'i6^t^.^^^c, m.ttih^n^b. msm.(n% 
mT^x9 mmmwmm^cry^s^mHz^m $ 



[0 0 54] z<mmzkixi.f. T H x^mzm^^fi 
tz^mi.mm^m\^x^mm±mR. ^mr^-t 
xmmm.mmm^i-h-^mb^j:h, 
[0055] :^mmT ^ :>^9^mmmn^mw(r)- 

[0056] z<r>wmizxtni. m^(r)imm->(^^j:^ 
mmi^bmix-mmiz. mmm'h^j:iim 
mii^m'mmizm^m&x-mriiiiizbti^mb 

[0057] ^mfnz(ni.o*j:m. m/mmmi 
mzmmhmmBm-'h^nhMz^ixh . 

[0058] 

{w^trtmrnm^ ^^^n<r)%m<r)wm.^zr>\^ 
X . \mmmmw.^z-o\^xi,iw. i mmmt-^mAn 

^ :^^m.mim±m.mmz-^\^x . 
mi:m.Lxmmh. 

[00591 (^1 %tmm) t-f.^i mmmmm 
mmmmmi>z'y\,^xmi f)-(>m4 i:m,Lxmm't 
zzxmi nmmmmm^^w^tmx'h <o . 
m 2 mmi^mmmbtii:hm&mmmmtif~: 
i^<7)mx'h 0 , m3iim\comwizmf(:>ixf~:mm<^i^ 
mmmt^rzi^(Dmx'h'o. m4m^<7)mthizm^^ 

xtmthfci^(^mx'hi. 
[00601 if^mm(r>mmimm»m.±i>zm^^ixfc 
mmmsmmii^bL. mmw(r>whmmizm^mt 
x-^m<oi:mm^(r>:}f\^i,z-^h-\t, fcowmm^'^ 
mimmb ixtmthtm^m&b . m<^iif^ 
b(fimtin^<7)if\^bxm^j:hi^i>z3<xcr)mvme 3 
izmsi (mntim^b^mcommt^'^bm 
h^bxmmmesim^th) , zn^zm-th^ 
&<7)^itmiiiLxsm^tiXK^lmm^tiitm± 
m>m^b^^i-h, smmmm^^Ltz^wm 
mxhi. 

[0061 1 01 ii:^mmmmmmmmm 1 <r> 

am 1 1 mmmm 1 2 bmmmm 1 2 <^k-:k 
t^i.«t6i 3*>^>^'5, mm smm^ix^, im 

i 03 ^(ommmmi:^^'^-yi"j yym<n^kmm^ 

mmL{z&Ms:mmm%mm^L. -?-«o±cpzt 
m<nwm.mmY)vy)vm(r>^mx'm^ Ltz^<ni 

[0062] m%wi^mm 1 1 ffiwrnm-Wk 1 2 tcfs 

mh i. 0 \,ZW»0^^ 1 4 a~ 1 4 n tm'ShiV. U 
^\\Aa.-\Anb%Ml3b<rmz'm.MM%'m- 

m 2<r>m^m)izmm<z s a-c s n^^m^^x. « 
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[0063] mim^ 1 4 a~ 1 4 niZtmtl^^iit 
^m^tl^m^^^^ 1 5 a~ 1 5 n , IBIIfflfl 

^i:^i.-rhmm^m^ i & . mnm^m.^ 1 6 

*>'i>c7)fS^ 1 6 a ~ 1 6 n 1 3<Slft^3%4f§ 1 5 a ~ 1 
5n*^^>c7)fi^^ftl-ri.jDS:tll 7a~l 7n, 3eiri 
fl^5%^gsl 5 a~l 5 n*^/i>i7)fi-f i:«*$ii!tfl-f 
5rStRtS^#t^M 1 8 a~ 1 8 n . iEii«-tll*S 

1 eRmimii^w. i s a- 1 s n imm?>mm 

m^i9. mtR^iXfM^mi l 4 a~ l 4 nizm< 
yr^':5'La~Ln, s a~C s n fc^lUSS 

i}^^<o^m.^m^tirzmmi:'imti f Mfspn 

2 1 , FMaPS2 1 *^^>ofIigHt-f $r3c85ft^^4ts 
1 5a~l 5n*^l^(7Dft^h|5lJi^K-:>Tfflfg^S4•t 
e^i^^alS52 2 a~2 2 n , 1 4 a~ 1 4 n 

C 0 0 6 4 ] 3£8Sfl-^^S 1 5 a- 1 5 n(ij^l+ 1 4 
a~ 1 4 nO-eil-?n(C-( y:?'^' L a~L n LT 

MUhh^X'hh. -eo/g«gt{i5Khzg)S$:4>'C^ 
i:Uv;l>«7)t-*0, mil 4 a-l 4ntVMl 3 1<7) 

mmmmm 1 2 otst/jNfs^t^ssm^s- wjirti. ^ 

[ 0 0 6 5 J {^o-C, ieil:L=Sr*^A>fEiHt®*^iE^lcfif 

4 a- 1 4 nx-matm^^^s'itifzubco^^m^ 
m^miznhtihi><7)X'$)i>. i<ofe4^>. 

ti. leiSfl-f^SIl 6;6»^>(OlBllfflc7)fi-^i:LT, tt 
iirii:E^v^(i^'?;i^;^$:J3ilti 4 a-i 4 niz^^mvt 

O+^&KmW 4 a-1 4 nCOlSrfJfcmiSfWM^I, 
3SSiEft-tSr3cffifl^^tl 1 5 a- 1 5 n tc J: 0 mitt 
tHiX\.\ ^LX. c:<OJ:o^:5SSfi^5^SSl5a~ 

1 5 nizx<j^mm^t:mathf3^Mi. m^tm 
^mzx^ y^izx 'omwiixiixw 
[0066] ^mmm 1 1 mmmmmn^ 
mmm2i,z7pt. t-r. ieiisrffa«^asg#ti4 
i}-(>mmmizm-:5\,vzmmmm 1 2 srfil5^T'« 

lil 3i:coPH»xf>itl.. ^^■C'«?ll;c(fJf#+14*><i) 
3izfp\t^ommmn^ixt:km'hmm'HT\^ 

A<mnmifzm^zMmh. m$n4tii^mT 
^tijWzt^i^^tLib. mtam&ii^mp^znmt 
X. ±Tizmtifzmmtixiii:h^ixh. ^mp^ 



(Dimf^mx'iii, 

[0067] mzn^X'l,i. mi 1 A^^hMlhiX^^ 
th^^C s a~C s n<50ii*^-ftL. fifKJi^t 

h%m^2 o\iz.(r>^M.c s a~c s nnm^zmrS\,ya 

[0068] tmm^m.^ 1 6 mmmm^^km. 

L-s 3ca^i^5l4fll 5 a~l 5 n<03c»S«^fcftl$ 
fix. EIMICS?I+1 4 a-1 4 nlCfit^^fll., CIO 

m^MT'Js ivm^^zmhitri-xnvm^x'h^xh x 
fi-^t Lxmii<mm^:m\txm^-thtz>fyX'h 

[0069] SdS:§s1 7 a-1 7 n{±fei*ft^l 6 a- 
1 6 n(c3ci/tfi^lS^Sl 5 a~ 1 5 n*'^>OSlfi-T'S 

^tsimm^ i:>5rD}5i#tl4a-14n <7)-e iimt 

[0070] «Si.$Sai 8 a~ 1 8 ntiH^B^. 3S8g 

fl^f^H 1 5 a- 1 5 n*^f>COfl^$- , Ifi^B^ 
meiifi-^^S 1 6 *»/i>COft^^figit l 4 a~ l 4 n 

1^-;!)^', 'ri^^)\>^^\.z\m%wmx'mL-th(r>f)m 
mx'hh, 

[0071 ] mmmu 1 9ii^-^comi¥^^x'i^ 
mi, tmmm^^^i^mmi8^m.mi em 

Si^gl 8a~l 8n^3cl)ilfl^!^?gl 5a-l 5 

mmmm^. iBSnnss. z.tit3mm-hcpu^^ 
'bt Ltzummi^^zm.^tifzm^'^h^. na^o 

[ 0 0 7 2 ] y/^' ^' L a~L nSl/?gfiC a-C n 

\i. -mmm-m 5 a~i 5 n^teiift-^is^igi 

6*.^f>iOfiW%Jgg§2 0(7)^}gtcl^-^t=5rV^J: dtcfl 

»i\,zm\^hixx\^x, ^<r>mwim.\ii = i/2nf 

{L (a~n) C (a-n) ) Xh^, ZZX\ Lli-f 
yi^i'i'L (a~n) o^>'r^'^>-x. C(iSMC 
(a~n) co^^j'^i^i'yxt-th. 3cffift^<ojg«ig: 

zm.X'h^<ox\ id:<oLcy ^ )i'^x'ii^mi-Hifi,z 
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[00 74] I&Sr§|20{M y^i^^-Lt^MCs a- 
C s nT'fll^$tl5S*glll8&«0^«jftlSf 0 = 1 /2 
;ry (LC) t-5%*i-t§, LtJ^ ^ LcO^ 

^ VX. C\mm.C s a~C s n . &t/f^#+ 1 4 

:?yxi:-rs. ^igf§2 0(i±aiL:<:J:atc^y:/^';5' 
L a~L nStA§*C a~C n J: fl^Mt^M 

[0075];; t'^fiC a-C n t ??iS[WMiOl6IBt 

m^*Csa-CsnfcltKLT+^i-t:»cl'<. * 
®?lJ««^^^^oTV^I)CO•C'§l:C s a-C s n*^l6 

C s a-C s ntm\i.zXhifi, %%<r>^mzX. 0 , 

^ISSr^fiC s a-C s ncO^tJtJEL-C^^I.C: 

[0076] FMfgDilt|2 1 (i^MC s a-C s n(7)^ 
{cWt5 LT fgjit 2 0 oai:)] 5: FM^& LlSISfl 

[0077] fl^1^!ajtl2 2 a~2 2 x,\tm.Ltz\m. 

m.i\\rMUzm^'7tn.\.x-^^'th, ^<r>m^ 
^^2 2tLxmiMu-j';Avrvr-km^h. #^ 
^mk t h ^tx'^<r>Wimwi<r>mfSik-&\^s 

/^^tX'rtmLXM'O^-f^ttiK'^h. ^<n\m 

m.^mm\^x^^\^zt\.r^m'hh. 

[0078] mii2 3{iia3tC*-tJ:5tCJ3l#tl4a~ 

1 4 nmW'.zmihixf::. ^m^fitzMMX-h-oX . 

%m^2ox'mi^titzmw[^nMti^m 1 4ff>%^t- 

{zW.^n^km^-fhtz>i^<nnMX'hh, ;<7)J:a^ii 
[ 0 0 7 9 ] <J^{c , *IIJSje»«^«cfflf8^lffl 1 



[ 0 0 8 0 ] ^-f . '^mtmm l 9 SrSf^ LflB^ill 

6 tit e«i-r^§ mim.L.i (^imm^mm^ 1 

7T^fi-f^tgl 5*>f>«03Sg!E«-f ta^$ix. W 

tmul 9<r)m'<zi,mmmt>nm^fi. ^yf 

^'^'La~LnSr:»LTJ^I+14a~l 4 ntcEpjD^il 

h , EpjD^ti-S. ti^««JieiliiEf<j 1 1 1 3 fc«g«t 

Mtco^dw^t, M%w<zi^tfix\^hmwm 

[0081 ] leiii: tT(i±a:L;t; t t'*)I.A^\ Kll 

imc.m'CX^m.Csm^n'y^VXifmt'^^ Z(n 
WMC s t ^ yy^' ^ L t S-tifiKSHt L-C^tfftSUl 
K<^)*«Ji3«^'l6JI«l 2 0 i,mmirh . ^«SI 2 0 

{iFMmiafS2ix'«p$ixAMfi^t-S'»$iii). ; 
(r)Ayim\immim2^zx-h^fi. tfz. imm 

[ 0 0 8 2 ] , *iist?^«iwi«m«cts$6iis 1 m 

^mmt Lx<nm^\,z-:'\-^xim-th. 

[ 0 0 8 3 ] i-f . mmtmmW' 1 9 srsf^ t-cs^^ 

mi.m.is\imx.wmi9mmi.zi, y)xm^ 

mrn^ti. ^yy^i^La.-'LntriflxmiilAa. 

- 1 4 b izma^ti^ . mi^ixitmnmmmi^ 1 

1 cOltfii 1 3 1 i 1 . f ^om^co 

:frl«J i; , S«fli(:fe«5 1 iXT t ^ I. 1 2 W{g[/|Nfi«{CO 

0 , ;c7)^ftc s t ^ y y:7 L t m^mmt ixt 
timm<r>mmm.m'm^2ommti>. m 

^2 0i}^i^\ii^^tli^mc scn^itizMlBlX^m^ 

tifzmii F MfiiBfi 2 1 xim $ tLANim^^z^m^ 

ill, J:(7)AMfl-f{J:ft-f^aj§S2 2lcA^J§^l, t 

tz. tmm^izmAitz^m^{>K:h$tix , mm^ 

mmhfli. ZtHzX'O. #j^#tl4a~14b{SfB 

mtiX\^mmk^^'!fmLxn±^tiiiit!^tii. 
[0 084 ] mz, iE^miii^<7)mmmmz^$ixhti 
••,9^yTyr^zr>\^x. m'^i^MLxmrn-h^ n 
mWz^\^^ixh^mi.^<r>U'-,9^yTyr<,zmh 

[0085 ] u-v9^ yryr5\i, ia4{c^-tJ:^ 

5 2i;. |Slffl^ieS§5 3, 5 4 1 . 90Jg^fflSI 5 5 i: . 
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jR»siT'*)i.fi-&S5 6 . 5 7 1 , im=my -f 5 

I.. 

[0086] m^5 1 Ji. A:>]*FT 1 iiYL-ZX:h 

^c7)|ljj|{g(tCj3V^T 9 Ogyi'Jtf^ffl LT JI^H 5 6 (CttJ 
jI^SI5 6(i, {SRIfi^i: 9 OSAift^ffl^fl 

^(n^rMm^X a3:>7iS^ T 3 {cai:J3l:EV a 1 $r tB 

^(Timt^cnrn'mi^-thmmz^mLx, m.'m 

y 4iv^5 9[z^^th. W^'^y <)V959\i. A 

[0087] zz.x\ mm^y ■( ivi' 5s-h'h^-))^ 
ix«.«Evam, m'm^ti^9owzmm^ixxm 
mmbm.-^^tih<r>x. mmLmm^bmimm 

{C, i£lS3i3S7-f;U^'5 9*>f>{lJ:»]$iXl.lffVa2 
Ji. it2T'*$ixl.. 
[0088] 

[^1 ] Va 1= I Va I • s i n<^ 

[^2 ] Va 2= I Va I • c o s 0 

mz. z^xm Ltzi. 0 izm&^titzm^mimt 
&mmi^m^w.nzi5\.^x. mm<om'hmmizmn 
ti^^m^bmrnrnm^immLb mmz-^\,^x 

[0089] mmmmms. i c^v^-c , mmmwb 
mmiz. 5{=j:oT^#ti4i:«ffii 

3(r)mizm^ f p <7)3E^mx%i^m.mmv ? ma 
tib, Wfmmizmm-i^i&w&v pcommzttmuz 

i^o^ P ^fflv^tl!t4 5 xmtZ b A<X'^ I. , C CT' 
V p 0 (iX?)Sl;E V p (DW^X'h I) , E p 0 (i^cffimE 
pOjglSt'*)!.. 
[0090] 



[iat3] <up = 2;rf p 
(88:4 ] Vp = Vp5cos6op 
1^5] Ep = EpjCoscjp 

tfz. ^mv&vpimucb^m'hmm<^m^m 

e t(±, iijftioj; a (c, ScSm^E p 1 2d:.<r>im^e 
2 b3d:<7)imme3 b4<!f:<r)mn^£4 i^^^^b'A 

c^mxmtih. 

[009 1 ] 

m6] et = e2+e3Ep + (1/2) e4Ep2 

zzx\ ^6mT(nxoizm<zbi}K'^h, mmi^ 
{zm^mMifzb^<r)mmi¥(7)^mbm^i-i:ti 

u. HttT, mmMmfS.iibmmbp^^x.^fv^ 

-UJ:mMWxy:5';Uh--H(7)a:J^^-?-iimdD. d 

E. du, d\{b-thb.ixm.7bm<nmm^^ 

AO. 

[0092] 

[15:7] dU = EdD 
[gC8] H = U-ED 

iiLh<ois7i:a8*>/i>a^dHi4, »:«oa9f«$n 

[00931 

{m.9\ dH = -DdE 
[ISl 0] D = -5H/dE 

%%:t.y9)V\i-VL^m^Ecr)mm.b LXWs&X 

Hjiijcois 1 \ x'^■tty1xh. 

[0094] 

[Sll 1 ] H = (l/2)(5i'H/5E2)oE2 + (l/6)(53H/ 
5E3)|,E3+(l/24)(5«H/5E<>oE< 

iV^-iQb-thZbiiZii'OObL-fz. tfz. \<'K<^m 

\i. n,^E=ox-mMmmD=o\,zt£:i,zbbmob 
*»^>oic^s. mobi^i i*»^>i;m2^SD 
(i, d^com 2X'm.^tih. 

[0095] 

[iiCl 2] D = -(52H/5E2)oE-(l/2)(53H/^E 
3)oE2-(l/6)(5«H/(?E«)oE3 = e2E + (l/2)e3 
E2+(l/6)e4E3 

[0096] 

[|S:l 3] -(52H/(?E2)o = e2 
(IStl4] -(53H/5E3)o = e3 
[gtl 5] -(o»«H/<9E*)o = e,i:Ut^^l.. lil±CO 

2»:<7)SW0^1g{tcStKL?t £2$: 2;j:iOlM^i: 
3 »:<0SIB^i8cCJ^ JE U:^ e 3 5: 3 b 

Ad^<r>mmm^znmLfz e , 5r 4 
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^ D p i: L mMWhm^ A E ^^s^^5 uzmA-^mm 

[00 97] 

[^1 6] Dp + AD = e2(Ep+AE) + (l/2)e 
3(Ep + AE)2+(l/6)e4(Ep + AE)3 

&m^E p izim LTM^hm^ A E{i+^/J^$ v ^wt. 

(A E)2 1 ( AE)3 i&-&tf«<iO tfifRt i:*«t'|i . 
[0098] 

mil] Dp = e2Ep + (l/2)e3Ep2 + (l/6) 

£4 E p3 

[jKlS] AD = e2AE + e3EpAE + (l/2)e4E 
p2AE = <C2 + e3Ep + (l/2)e4Ep2| AE=e t 

AE 

SC 1 8*>^>Bfl^>*>^ct 0 iZ. mAM^^ E i; , M/hm# 
A E J: o t^-ri.iS'hS«S?S A D c7)ia<7)itfiam 

ti^^m^t. 3gsim-^Epc7)[6j#t^ffip«[6]&*^i3s 
comm-^tx'. iE%miKti, tf■:m^zt5\,^x4 
dicommme^ x 0 hm<xcr)mv,mimmxK^^i}K 
mEMmmrnmazd:. 3<x. &i/4d:<om,mi.zit 
if lt+^/)n$ V ^<r>x\ &.T<7)mmizi3^^x^mim 
mmmt.izhmmim^\ ttz. aTiotmiza 
v^T. mmt^m^ii\iicoid:7ti,zm^Lx^ 

[0099] tfz. mtimnAtrnmi stizx-^x 

e t izmti<ox\ mmi^m^ dtmuA co^m 
mmmbmmizi^xmi>iE<^^meki^6i 
m^x d:com 19^X0 iz^tz t *<f ^ s . 

[0 100] 

9] Cs=Ce(l/d){e2 + e3Ep+(l/2)e4 

Ep2| 

tfz, mi 9X'm^tiims.c sii. 'mw2ox'm 
ix'm^fihmm.its.^c^ 

m^^htmicryiio'.zm-ZtlfiX'^h. zzx\ § 

ftCo (i, 3c»!El:ffiVp*^E^^P$i^r^^=5^v^t#<7)i^#t 
14t«ffil 3t, mi\l4tnmi3i:i>zX'^Xm. 

^ixfzimiwmmmm-imx'h'o. mmm 

AC(i, ^»E«EVp$-EpjDUv:i:l'COSMCo*>A>cO 
[0101] 

[|iC2 0] Co = Ce(l/d)e2 

[SC2 1 ] AC = Ce ( 1/d) {e3Ep+(l/2)e,E 



[^22] Cs=C„ + AC 

m 5 x-m^tii,i^mmm p s:^ 2 1 co^jaicttA l 

X. $<i>lC^2 3T'«Sn-S=ftRlia:<04Jf5tS-fflV^T3g 

mtht. ACim2 4<7)j:oizmt:itm'^!b. 

[0 102] 

[iC2 3] cos2(6)p- t)={l+cos(26)P- t))/2 
[^24] AC=Ce(l/d){e4EPo2/4+e3EPoCOS 
(cop - t) + (e4Ep|,V4)cos(2a)p- t)) 
Ht. Sc2 4{i. <J:«a2 5tSt2 6i:§t2 7-C-^$il 
|.§«S5ft*AC2. AC3. AC4Srffllr^Ta2 8(0j: 

iii. 4mmmm£iti^^m^EpmmEp^<r)2 
mizitmtxj^mmzii^itL^j:\>^^mx'h'^x. s 

ft^^bMACgJi, 3iJ:coBIS*e3i:X»SS^Ep«0« 
16E Po lcitWl.f51i€:iS- L^^ol^mg^gto) P L 

•c^eswt^^t-rs^s^-fbit'j)!.. tit. mss^it 

ftAC4»4, 4<!f:(Otm^eibl^WM^Ep<7)mmEp 
o«0 2 «lcJt0iJ^I.«$-W t^^oftJl^fS: 2 <u P SrW 

[0103] 

[gt2 5] AC2 = Ce(l/d)(e4EpoV4) 
im26] AC3 = Ce(l/d)e3EpoCos((x>p ■ t) 
[it2 7] AC4 =Ce(l/d)(e4Ep|,V4)cos(2a)p- 
t> 

[S!t28] AC=AC2+AC3 + AC4 
[0104] 

(ja29] fic=l/{2jry(L • Cs)} =1/(2^^"^ • 
(Co+AC)}) 

tfz. l?!(2 6Cfc(t&e3Epcti!t2 7(Cfc(tl.e4E 
P 0 V4 {4 . 2 e 2 ib'^T V ^COT'. 

IS2 0tlS2lJ:>3C0>AC*<jS0io, IS 
2 9 Sriit 3 0 T'^$tLl.)SM^&fflV ^T»^ I. i: . 

14, iit31«7)<ta{C«ip1-C:i:*i-C'§l.. 
[0 10 5] 

[1:3 0 ] /*(l+AC/Co) = (l+AC/Co)-l/2i5l- 
(1/2) (AC /Co) 

[1:3 1] AC/Co = -2Afic/ftc 

lai^iafc. frELCJt^[iiJ5c7)it|||iSirf^^{i, 

Buie^Ac sm^\m.A<z\,z^m\^xmmm: 
\kAt.i^^m^t^h, m-^x. mmoii. Bfrie 

^th^mm^imLx^LXFwms^2nztii 

-nth, ZZX\ ±M(r)Xdlzmii^cm®^(om 

mm. f L c <4 s BuiBSfic s co^gfl^^fi A c izm t 
x^m^^i\AAfi.cfzmitthcox\ tmm 
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10 10 6] tfz. }M(OJ:ol,zma.^imACii^ 3 

i!cwp. mmm pi:tthms3b. A^mm 

mme.t ^^m^ EpcowmEp^cr)2 mizitmt h m 
m^^L. Kr>nmm2(op. m^mi2fpi^ 

fi^s3(7)igfii:, fi^s4«ojgiitJtWi). 
[0107] miEWtm^ 2 1 {i, mimmm^-kF 

lBEPo{:itW-tl.*lli$:*L. aoig^ f p Sr*-r 
hmsit. 4»:c7)|^S^e,i:3c8g«^Ep«OlH@E 
P„c02«tzJtl?!|-rSji1iS:*U, J.ojg jSIS 2 f p Sr 
W-r -1. fi^ S 4 Sr ^t^aiSft^S: n -y >f y r 5 CO 
sSi^Ti(ctti:t]t-|.. 

[0 108] n7;?^y7yr5{ifcv^T, ig-^fl56 

m^^ixfzmznmwi.^fii^-ij<nmmn>i . 
mmm^ti . 9 o sf^ffl § tnzmmm t^m. 

m.ff)^tmmmii:^thm^^zmkLxmi^ 

tk<m^<^o-hm.mmx'hh^-n%E. 1 va 1 s i n 
<t>(r)?i.imT3^z\i;,^th. -If, ?i-&^5 7<±, in 

5 9{i, m^'mm(r>o^mm/hX'hh%-n'm. 

I Va I c o s.^co;^5r4g-?T4tcaj:>3-ri). 

( 0 1 0 9 ] ^;t\ fi^s3»iffie*^^<l^co^a^ 

i p^^-fh'mxhh <r)X . ralES^tl 5 8 1 lulSii 
^T'*l.ai:^tBE| Va I s i n«i:aJ:^3lIIEI Va I 

cos.^2:ai:»]-t^, ap*>ai:':«ffvaii;ai:^i«ffiv 

a2{ififflll 0 i; 3 e 3 ^zn% \^tz%&}iZti 

h. z^x:^\z. 3W)m.^e^ii^mxh->x. i. 
mM.i^c^t-m%M{-Ep\mm:m.-th. ttz, 

[0110] a±.cozbi)^(^. s'Acommme^ij^m. 



uti3<cS«^Ept3lfflT-^'ft-rS. ^f^tc- x^M^ 

Ept^^«,m&vpimmx'^itt6(7)x\ 3mmm 

3 iXcot^m* e 3 if%m:h -iXt^-^n <r>mcr> t^{z 
Ji, HiriB»fi#fefriail^S3<oi2fflll*{iOfc^r 

[0111] iiULWj; 5tc, SiXcoimme^mWicr, 

t^tti. ij!re«2^fi-^tBuie(i^s3c7){afflii0{i;o 

)iva2co;^*-'ai*j$ni., t^t, SJ^rOl^^Ca*^'! 
<r>t^l,Zl,i. fi[fflll0(±;rtC^r-?Tai:^3lffVa2{iV 

{4fflll0{iOt3^-5-CaJ:>]«EVa2{ir 

[0112] (iS2itm«) m5i0mix^mm 
mmuzmmmmmm^zm-tt , 

[0113] ISm*ffifgllS2{i. ^g#tl 4 a~l 4 n 

izmath^mm^i^ti^m^^±^i sa- 
1 5 n: fejifflfi-^^f&4ti>K»ft-t%±iii 6. le 
^lfi■t^f5l 6*><:><7)fi^i:2<cHi^^§ii 5 a- 

1 5n*»fec7)ft^S:a*tSJlIffS5l 7a~17n, IS 
^fi-^S-^#+ 1 4 a- 1 4 n{t^< yr^' ^ L a~L 

2 0. %%^20t^t^<r)Wmm^iitMm-^\t 
P1-|.FMai«S2 1 . FMffiPS5 2 l*>^,cOfIP<i^ 
^•3c5£f|^^fll 5 a~l 5 wt^t^m^tWrn:):. 

'>x>m&'^^thmm.m 2 a~2 2 n, mu 

1+ 1 4 a- 1 4 n Srffl d i a H tT«tft$fi;tm2 3 
[ 0 1 1 4 ] act. ieiiLoo$)-S1fc®T-?-^fS^:S 

4111 6xim.m%^^^\.. mimm.^\ 5 

a-l 5 ncOXgSft^ta^^ilT, lefllSfCSItl 4 
a~14nt;flt*&$fL|.. ::cOEPto$ill.mfft-«itl 

4 1 m 1 3 <rmz%mt'^^ t . t^«#: 1 2 
[0115] mttmmzwt-ti^. ^(ciei**^"iE 

izmtX^&C sff^m&fPmt 0 , wCOSftC s t ^ y 

jiii2oiss&«-r^« %m^2 0i}-h\iin^timMc 
s co^-fbtjjfE L•c^psn-t^i#{i f ummm 2 1 x- 
m^tiAMmiz^^m^ixh. z^AMnnm^m 

m22i,zxi3$ti, tfz, mm^i,zm^irz^i&tt 
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MTim uzztt mmx'h § . 
CO 1 1 7] (msmmmm) meipmixmmm 

[01183 ^mmmmmwmtmmstt. m^i 

4ji 1 5 a- 1 5 n . M$mm^im.-t^mmm 
4111 6. leiift^^itii et^^^mm^^m^^ 

1 5 a- 1 5 nj&'^jCOft^SrM-tSjDWSl 7 a 

~1 7 n$:(i;il>. 

[0119] imm^m.n 1 6TfaiJffl<^)ft-^s:^ 

ixT . lefiB^lCjSllt 1 4 a~ 1 4 n Iz^i^^ixl . 3 W 
EnJP$ai.«ETm 1 4 1 ««g 1 3ora{C«W4 
ISmi 2<oa/h««!S:11^fcStl5Uit:fr|tiIfct}^ffi 

[0120] fcoftH, *^ttff^«t^:bl>li)aSfSi:f 

c7)fpffl, RT/mmmmmzmixamimimm 

xwMLtizbkmmx'hh. 

[0 1211 (mAmtmm) mi imxxm4mm 

mmiz^^^xmmti . ^mmmmmmmmimmz 

sm^tLX\>^^wmw^-ti>fziiiizmmLfzmmm 

(01221 :^immmmmm&w.4ii, mn 

4 a- 1 4 nizmsti-^zi&m^i^^ti^mm^ 

4^1 5a~15n. m^H 4 a-l 4 n<,zm<^ 

^' L a-L n , imt^(^WhvM<^^M.C s a~C s 

mmizm':i^^xm-tmm2 o . ^m2 o 

K FM{IMI§2 l*»^>iOfXiflfi-^2r3cS£(t-^^S5l 

5 a-l 5 n*>^>c7)fi^t|SI»j^]R-?-Cffi$S&S4-ri. 
ft^^ai#s2 2a-2 2n. 1 4 a - 1 4 n S: 

[0123] mzn^x'ii. mi-^i4i}-(^Mi(>ti^^ 
h^Ac s a-c s ncT^mtrnti. ffiifitc^t^E-ri. . 

^^«2 OtiCOSfiC s a-C s ncOffl(cao\^T^ 
[0 124] yy^^'La~Lnay'§fiCa~Cn 



[0 1 2 5] f6jgS2 Oti'f y^^^^i'Lfc^jlC s a~ 

c s nmjmmt-thmms^ffi^mmmxmt 

iC-C\ ^lg252 0Ji±aiL^cJ;^{c-<y^'^':?L 
a~L nm^MC a~C ntcj: oTfl-faSliatii-fiiS 

ixT V ^ § !t fs ^ ^mmiz^mmmii^mi^j: 

[0126] FMffliHtB 2 1 (iSMC s a~C s n<7)'^a 

tix\<^i^^m<7)miz^mmzma^tifz^miE^(r)&-if 
^■ktii><^X'hi, 

[0127] fi-^1^tbl52 2 a-2 2 n(i±^UcFMfS 

m^2ii)^h<r>mmm^f}'(>. ^m^m^m 5 a 

mmzmucm^im ixn^t?> , 
[01281 H^at ixmmi. ^m^m.^ 

nu a~ 1 4 n tEpjasits . BUM^ti^ t m,i¥tm 
mi KDVMistmmitcriUzmm^^t. -?-co 

m^<7):&-|S)i:, MSfii{cfi^*nTV>l>IS«<*120ffit'jN 

i.§«c s i ^ y/i? L t m^mmbti^mm^ 
(D^mmm^ 2 0 iif&jg-ri. . 2 0 

FMSPI§2 1T'aiS$iXAMf|-^{C^$ilS. Zffi 

AMm^im^m\i!,^2 2izxij^ti. tfc. mm^ 
izm&it:^m^i>x:h^ixx . ntmmmhti 

Zixiz2:'0. «^l+14a~14b{ife#i$ixTV^ 
[01291 -e^ffi, f 

of^ffl,, mmmmBmai:! 1 icMUTJimiHttJB 

[01301 (T-rmmmn^mmm) m 
8 5r#BS LT . T-rmzmuzmmmismmm 
\.^&mnimmiz'^^^xmm-th . 
[0 1 3 1 3 si-f . imn^mmem^mmi, m 

ieMai5i:}^js-ti.^«fte^)S6 2A^t^^j:iT-rmm 

146 4,' 6 5$:»-tl,t-^'6 6, 6 7, IM^siEf* 

SE«s6 scommmme i ^jgiifi-ti.^st-fc.i.'<^-x6 
8, j?ii#f6 9, mmmo. mxmii.mm 

mm^37 2 , -N-y F 7 3 , iB#IS4[HlS§ 7 4 , mUS 

9comimtsXoizmihtii&m^tihmm7 5. -e 
wfi!!T-r<o^ff. imm^iZ'j^w^^'^mmmi:^i 

(01321 w.zm^^zr>\\xmmth. mmmm^ 

«s 6 3 lii^-X 6 8 j^#t 6 9 (Ci^M L.^C»t'5i^6PX 
^#lS>)tt64, 6 5lC<J:0^l'flX^>fl, i 
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jx^hmmi o<Dmm^i>zx oeHBts^-^e 

R2co:^[6]{CI1IIkLT^I=K0, jIOtiiLSrffd. MM 

mm ouiie^-^- 6 6,6 immmizmh-r. 

izEm^tirzm^^ L^rv y-tf cof -i' *»'A:'] 
$ix, rp/7A§iX7tCPU{cj:oTieiiS4^S6 

[ 0 1 3 3 ] ^/c, Si|fflI|IlS§7 0tC{iMf^A:^gB7 1 

laiM^^B 6 5- iif^ * , mi^mwm 1 2 

[0 1 34] 's-yK7 3{i}3l#t6 9$r*L, ^il 

v^s. m^e9\msmm<^mmmzm:m^it> 

ixTV^S. [elJ&t LT^Jt{flllt^1-^SRl52 0, ^ 
y^'^'rJ'L, §4Ca-Cn^T'J)|), 's.-yF7 3'\tt 
*&-t^fei*ffi^g, li^K-o/ilf4tflfi(iiEIIS±[IIS87 

4t'3i!ia$tii., i«iBiiff4iiii87 4tn. mtfia 

1 tl^^-riBlifi-^^Ss 1 6 - ^Sft^l^Ss 1 5 . F 

^tir-xizm.hfz>fy(r>i^cr)X'hi>. 
(0135)^. :iixh^mmm^bmmtm 1 ntg 
mmrnxmrnLtz^tmuxh*) . z:.xm^<r)m. 

[0136] im-ftmt LTJirl^ t\ 

[ 0 1 3 7 ] jSi. -f-rttji^iJieMiSi^Mi: LX . IE 

[0138] (t '( xi^mmim^mmm) 
[0139]*^, tmn^mw-im^mmi. m 

K-X85. mmmss. %^x-^msi. iwttffi 



^gSSB, 's.yh'Sg, ^^t90, A,,j,H89S:T>f 
X9mi1iHz^mth^-'^9\. X^Ua-9 2. 
ieiiB4ll]SS9 3, gg#t9 00igBI$rHtfJ:otciS(t^> 
ix^$iiStl;ffi9 3, iffymr-iX^ffiW!^. IfifiSIf 

[0140] mzmmzr>\^xwMi>, immmn: 
mmm,8bi.zmm^fitiL^-^sA{,zx^Ri 

l>^rat LXX 'J -yr 'J y:f#c04i^*a(7)aJtjSrfflV^I)^ 
hn~>ltl. mmc^'m^j:^mz^m^nfzWrsl^j: 
c P u J: -5 T lafM^^g 7 *ijE^{c#»1-|. J: 3 
[ 0 1 4 1 ] $)Jffli(l]SS8 6 tdiMm:']gB8 7*> 
ie»S4ga7 5:»f^$-fr. ^yt:, iW^«®lS^gi588 

<?5:<)^'j>i.. ttz, ^^^^"thWi^m^tLxii.. mt\i 
tmm±u^<^T vuxm. -^(i 0 ij£*cot tx9im 

[0142] mz. ^ y b'8 9iif^miSIM{*8 3C0 
X^";a-92S-IlHKLT»l!rrS. C:0'\-yH89{i 

i*8icc7)}sit9os:^-L, zmii90izm^mni. 
m^Mmmi^m<r)mm^x.x^^i,. mumi 

t^t^«^2 0 , -( 9 L . SMC a-C n^t' 
[ 0 1 4 3 ] 'S'y H8 9T'i!!;^?5-5/iS4t»?8(iiefliff 

9 3 T'jfta $ n I. , c (nimm^m^ 9 3 tcti , 

f5<;l{f0 1 tc*tfe«lfl-tl64S 1 6 , 35Slft#^S 

15. FMfSP?l2K (l^^ai§52 2^S{ii;cTV> 
I.. mffi9 4{i^«ST'^SR$nfcSjaj^«-^3!!«^lt9 

[0 144] 1^, z.fih^'^m<r)m.tme-\tw.\mi& 
mmxwm^tz^ttmiX'h'o . zzx^mmm. 

[0145] ie^-ri.^P8t LTti-fU-t', 5 V5f^<0 

[ 0 1 4 6 ] isi. x^mmmm«£^m.t lt, 
flg^fftwiiK, W£mwmmmz-o\^x%,. ^t\.\,z 
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[0147] iiLtm^zvimbfcx diz. ^m(r>mi 
\,mmtix. mmmiw i ^commzn 'om^ 

<rimu>h^j:hmmb<7)mi'Z. mim^^h^'^m^^i^ 
mmmmmm^imn txmmzmii^tirzm 
i m^zm^tni-z t i)<x'^ h , 
[ 0 1 4 8 J , mn^mm^mmt . l 

[ 0 1 4 9 ] s ^ic. m^^^^mnmvMii. 
^ti^'tim^s^-mmx'm^mx'hmx v ^rz 
nb. mx-mmthmx-h^. -i:cotiMmm(r>mm 
m 1 m^mK^m-cmx'^ m^t uzfctb, m 

I.. 

[ 0 1 5 0 ] (Si. vxmmitz^mmmx'ii. 

zhiziy). -m0:mz. ^tmi^mymmz^m 

mm&x'm ^'^tszt mm tti:h. 
[015 1] :^wm. ±j&Lfzms^mi,zmhixhh 

mom^^^z^tfih i,<nx'hi>> 

[0 152] 

{f. loc7)llilS§^Jt^L/-^«i:Wa-7'$rffl«,^SS 

mzmnm-ttmm. m^Ltimm^-tm 

^m.-b^mkx'%i,. :.Mzi. y)mif>xmmw.x'i^^ 
nmm<r)fi.%m.^w^tLxmm^mf^j:h. 

[01 ] m%mm<r>mm7r<tmx'hh, 

[132 ] m,wmmmk\ii-)]^<r>mkiWR-th 

fzMmx'hi. 



im3]mmwizmfkht:mmcr)mmm-ti. 

fz>!b<omx'hi. 

[SI4 ] «-^C7)1^i±J(Cffll^<^iXl> O «y y T>-7-<^« 

^tm^mtii(r)mi>z'?\,^xmmthi::i^(omx'S>h. 

[06 ] ^smmmm^iTT^tmx'hi . 
[07 ] mAmmmm^iTjktmx'h^, 
[08]*%HB<o^ftffi$^as:, T^-rmmw 



[09 ] ^m<7)mmmmsi , r -f ^m<7im 
mmmmm\>^xmmtfzmM^m<7>yn ^,9m 
x-hh, 

1. 2. 3. 4 • • •t^mf*t»?ggB 

■ mm^mw. 

mmmm 
mi 
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